The aim of the study was to compare in terms of patient comfort, surgical requirements and anaesthetic safety, the difference between epidural and general anaesthesia in patients undergoing surgery of the anal canal. The study was undertaken on 50 adult patients undergoing anal surgery. By random allocation 25 were given a general anaesthetic while 25 were given a low-dose epidural using 0.375% bupivacaine. Advantages and disadvantages of both methods were noted in the study. It was concluded that low-dose epidural is a more effective means of providing analgesia, while maintaining adequate sphincter tone for surgery on the anal canal, than general anaesthesia.
Surgery of the anal canal especially for fistulae and fissures-in-ano is quite common. Maintenance of anal sphincter tone during surgery helps the surgeon in performing adequate surgery without risk of injury to the anal sphincter. 1 This is not possible with a subarachnoid block as the surgeon cannot identify the sphincter and hence cannot assess the extent of the pathology in relation to the sphinctef. 2 Providing adequate analgesia for surgery while preserving the sphincter tone can be achieved by a general anaesthetic. However, the need to retain the sphincter tone may lead to the patient being maintained in a light plane of anaesthesia resulting in complications such as laryngospasm. 3 In addition, a general anaesthetic may be contraindicated in some patients for other reasons. This led us to look for an alternative method of providing analgesia while maintaining sphincter tone.
creased to 0.375070 in the subsequent seven patients who had acceptable levels of analgesia and sphincter tone. Therefore, in the present study bupivacaine was used in the concentration of 0.375070.
A study was then conducted on 50 adult patients requiring surgery for pathology in and around the anal canal in whom preservation of the anal sphincter function during the surgery was considered necessary. All the patients were ASA Grade 1.
Those patients who had anomalies of the spine, infection or surgical scar in the lumbar region detected on the preoperative visit were excluded from the study.
All patients had an intravenous infusion of fluids during the procedure. Heart rate, blood pressure and continuous electrocardiogram were monitored intraoperatively. On arrival in the operating room the patients were allocated randomly to two groups-Group I and Group 2. The randomisation was by picking lots in blocks of ten with equal number of cases from each group. Patients in Group I received epidural analgesia and patients in Group 2 had general anaesthesia.
Group I-Epidural blockade: A lumbar epidural blockade was performed with the patient in the lateral position using a Tuohy needle and a loss-of-resistance technique at the level of L3, L4 or L2, L3 interspace. Bupivacaine 0.375070 was then injected into the epidural space through the needle. The volume injected was calculated according to the body weight of the patient as shown below: Up to 40 kg  40-60 kg  Above 60 kg   Volume   12ml  14ml  16ml The volume injected was slightly more than the volume calculated according to the segments to be blocked (1-1.5mllsegment).4 This was to ensure an adequate sacral block.
Weight of the patient
As an adjuvant to the epidural analgesia a sedative (diazepam) was used when indicated as in an overanxious patient.
Group 2-General anaesthesia:
The anaesthetist administering the general anaesthetic was allowed the freedom of choosing a facemask or an endotracheal tube (as was their usual practice when anaesthetising a patient for ano-rectal surgery), for the general anaesthetic. Thiopentone was the induction agent in all the cases. Oxygen, nitrous oxide and halothane were then administered through a facemask or an endotracheal tube. In most of the cases, an opioid (either morphine or pethidine) was given for analgesia just before induction. In cases where maintenance of the upper airway was considered difficult, tracheal intubation was done using succinylcholine in a dose of l.5 mg/kg body weight after spraying the cords with 4070 lignocaine solution. Spontaneous respiration was re-established after the effect of succinylcholine wore off. Ventilation was assisted when necessary. The following parameters pertaining to surgical and anaesthetic procedures were assessed in the operating room and in the recovery room.
Patient assessment Surgical:
Our attention was directed primarily to the tone of the anal sphincter. The tone was graded by the operating surgeon subjectively in all the patients.
Anaesthetic: In the epidural group wakefulness and cooperation of the patient in assessing the sphincter tone, loss of pain sensation at the operative site, preservation of motor power and voluntary movements were assessed subjectively.
In the general anaesthesia group the intraoperative complications were assessed in addition to the assessment of maintenance of the airway. The time (T,) taken from the commencement of the anaesthetic, in both groups, to the First Forced Manipulation (FFM) by the surgeon was noted.
In all the cases the heart rate, the systolic and mean blood pressures were recorded preoperatively, at FFM and one hour after the commencement of the anaesthetic.
The duration of stay in the recovery room (T,) by all patients was measured. The time measured was between the time of arrival of the patient in the recovery room and the time when it was considered safe to send the patient back to the ward.
RESULTS
The age and weight distributions of the patients belonging to both groups of this study were compared.
There was no statistically significant difference in the mean values for heart rate and blood pressure between the two groups which were monitored intraoperativeIy.
The types of surgery on the anal canal included in the study and the number in each were compared.
Assessment of the sphincter tone:
The number of patients who retained normal sphincter tone was found to be greater in the group that received epidural analgesia (80070). The three patients in this group who had absent sphincter tone had had previous anal canal surgeries with compromised sphincter tone even prior to the present surgery. Two patients in Group 2 had exaggerated sphincter tones associated with laryngospasm. The anaesthetic in both cases needed to be deepened considerabiy with one patient requiring endotracheal intubation with suxamethorium as a muscle relaxant. The time from the start of the anaesthetic until the first forced manipulation in minutes (TJ was compared between the two groups. There was no statistically significant difference in the mean times between the two Groups. There was no statistically significant difference in the duration of time from the commencement of the anaesthetic to the first forced manipulation by the surgeon. This implies no undue delay in the start of the surgery due to the epidural technique.
The time spent in the postoperative recovery room by all the patients in this study was noted. The difference in this duration of time between Group 1 and Group 2 was statistically significant with patients in Group 2 showing a much longer recovery time. This was mainly due to excessive drowsiness ( Table 5) .
A comparison of intraoperative and postoperative complications in the two groups was done.
DISCUSSION
Anal continence depends on the integrity of the sphincter mechanism, its nerve supply and on the maintenance of the ano-rectal angle. The internal sphincter receives its sympathetic innervation via the hypogastric nerves from the fifth lumbar segment. The sympathetic discharge is excitatory and helps to maintain the sphincter tone. The parasympathetic supply is via the pelvic nerves from the first, second and third sacral segments, and is thought to be inhibitory to the sphincter. The nerve to the external sphincter travels in the pudendal nerve (S2 and S3) and the perineal branch of S4.' Under spinal anaesthesia the pelvic floor and the sphincters become totally relaxed as all nerve modalities are affected.' Under light general anaesthesia the sphincters may be felt in their entirety. However, the complications encountered during light general anaesthesia, where the tone of the sphincters has to be maintained, are well documented. Of particular importance is the frequent occurrence of reflex laryngeal spasm-the Brewer-Luckhardt reflex.] On the other hand when a general anaesthetic is used in a plane deep enough to avoid complications due to anal canal manipulations, the sphincters become lax, making assessment of the extent of the anal sphincter difficult. 6 This has led to a search for an alternative anaesthetic technique. The object of this study was to examine the use of a local anaesthetic in the epidural space which provided analgesia yet maintained the anal sphincter tone. A search of the literature did not reveal any report of anal canal surgery under epidural analgesia. However, a similar principle has been described in obstetrics, i.e. a differential blockade being used to provide analgesia while maintaining skeletal muscle power for expulsive efforts during delivery." In this situation differential blockade has most often been reported using 0.25070 bupivacaine which produced excellent analgesia with retention of good motor power. < In this study a caudal route with low-dose bupivacaine could have been used considering the nerve supply of the anal sphincters, but we decided on the lumbar route for the following reason. Among the patients chosen for the study were those who had multiple and infected fistulae. We decided to avoid the caudal route on these patients for fear of introducing infection as the point of entry would be close to these infected fistulae. To maintain a uniformity of technique as well as a fair randomisation we decided on the lumbar epidural route in all the patients have included in the study.
In the present study we compared the efficacy of lowdose epidural (25 cases) versus the efficacy of general anaesthesia (25 cases) for surgery on the anal canal. A problem we encountered in the study was the difficulty in blinding the surgeons to the anaesthetic technique. We found that their bias was towards general anaesthesia, perhaps due to their being more familiar with its use in ano-rectal surgery.
The outcome of the study may be best assessed by looking at the advantages and disadvantages seen with each of the anaesthetic techniques as demonstrated during our study.
The most striking advantage seen in the epidura group was the retention of muscle power along with the anal sphincter tone. Those patients who received epidural analgesia could move on and off the operating table, help in positioning themselves and ensure that there was no mal positioning leading to nerve or ligament damage. Those patients not only retained their anal sphincter tone but could also contract their sphincters when requested to by the surgeon, making the surgery (especially on high fistulae) much easier.
Those patients, in addition, maintained a stable cardiovascular status throughout the procedure. None of these patients had coughing, laryngospasm, or vomiting intra-operatively as was commonly seen in the group who had general anaesthesia.
The time lag in the operating room before commencement of surgery in these patients compared favourably with the general anaesthesia group.
Those patients who had epidural analgesia were wide awake at the end of surgery so their postoperative stay in the recovery room was appreciably less than for patients who underwent general anaesthesia. Early ambulation was also possible in these patients. This could be beneficial in avoiding urinary retention, venous thrombosis and prolonged hospitalisation.
The main disadvantage we found in this group was the inadequacy of patient preparation. This was due to the random allocation we adopted. We feel that it is essential to explain the technique to the patient and describe the selective loss of pain sensation that would occur during the procedure.
Other minor intraoperative disadvantages in the epidural group were shivering and mild hypotension.
Under general anaesthesia the patients were unconscious and thus were not aware of positioning and intraoperative manipulations. The most significant complication noted during our study in this group was laryngeal spasm associated with anal canal manipulation under light general anaesthesia. Deepening of anaesthesia led to loss of sphincter tone. Arrhythmias and bradycardia were also noted in the intraoperative period as was coughing and shivering in the postoperative period. These patients spent a much longer time in the recovery room needing more care and one-to-one nursing during this period.
Taking the above into consideration, we feel that lowdose epidural technique is an excellent means of providing analgesia while maintaining anal sphincter tone in patients undergoing surgery on the anal canal.
